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Abstract of JP20001 25886 

PROBLEM TO BE SOLVED: To obtain the new subject lyase having improved substrate reception, and 
obtained by substituting an annino acid residue of an (S)-hydroxynitrile-lyase such as the one derived froi 
Hevea brasiliensis, with an amino acid residue not larger than the amino acid residue. SOLUTION: This 
(S)-hydroxynitrile-lyase having improved substrate reception and derived from an (S)-hydroxynitrile-lyas€ 
of Heyea brasiliensis or Manihot esculenta is the new orie obtained by substituting one or more large 
amino acid residues of the (S)-hydroxynitrile-lyase with an amino acid residue not larger than the amino 
acid residues. The enzyme is obtained by inducing mutation to a gene encoding the (S)-hydroxynitrile- 
lyase in a hydrophobic channel leading to an active center by using a kit for inducing the direct mutation 
a quickly changing site, or the like, transducing the gene with the induced mutation into an expression 
vector, integrating the resultant expression vector to a host cell, and expressing the gene. 
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(54) I^PJco^fl^] K^^;txfcS^Sg^W-t-^ (S) — b Kndrv'::! K y /uy T— ifSt/^<7:)^ffl::^-S 



(57) [^^^] 

rasi liens is XfiManihot esculent a ( S ) - t: K C3 =^ 
h y T— tf'dS^-ro ( S ) - t K P ^^r v^::^ h y ^U- 



( 2 ) 

1 

im^m 1 1 $i^/c£KgS^« t//-o Hevea b 

rasiliensis XI^Manihot esculenta (S)-t: Kndf--> 
h U /uy T— tft::*^i-?) (S)-b: Knaf '>i^ h u 

[I#^^l2l Hevea brasi 1 iensisXIi Manihot. escul 
enta/ij^ib^fbH^m}^;^ (S)-l^ K a h U T 

if*il2t£«(7) (s)-t KD=^'i>^ h y if., 

iiit£ic<7^ (s)-e Kn:2r>'^ h y /uy r-ifo 
[if*ii5i mm;t cs)-t: KnJe^-::^ h y/i-y r- 
•if o^^Tiia^'Jcoffiff 1 2 8(Dh 'J yhyr >Bmf)'^T 

=5f'>- h y ^uy T-ifo 

(S)-t: Ka^vn h y /u-y T-if 

t-. fS*il 1 teito {s)-t Kn^r'>=. h y ^uy r-if 
5 (s)-'>r / t: K y >'(7:>ffiAi.t::^?i. 

[0 0 0 1 ] 

II§P>^<7>JRi-o}JW5>irl (biological catal 

y s t.) (z i: ^ jb^S/J^ (JO ^tS . If ( mi ^ f$ ffl i" o ^« 
[0 0 0 2] 

y/uyr— If (HNL) S^. itfilHevea brasiliensis 

HNL (HbHNL) RC/ Manihot esculenta HNL 
(He HNL) co 2 ocogf ^fl, ^gl^ie 
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o 

(triad) $ftSrn^-fo ^Ol^s. gti^'i^H:. ttTKttf--^-^ 
[0 0 0 3] i^PJJ tLX. HbHNL S: l/M e H N L 

hxSrxtiJ^i-^ (S)-vTy t Ky >'--^^^i-^<7:>(::ii 
i-^. HNL s JtSS;t-r (S)-vTy t Ky >'$rS!lit-r 
^fci»!)0/<>Y :^/!ij!^(biocatalyst) ^ LT J: ^<7:)S 

(bixTi^oHN Lcoagg^f^:. ^^i/^^^S^Wi-^tti 

T^:rfc::i--5v^T/ t: K y ^-//^fSi (3lfl) 
fJg;^,^x^^^^i^f^J (enantiomeric excess) 
[0 0 0 4] 

mt,. eca^tufcSlfSSSr*i-5 (S)-t: Vui^i^:^ 
K y yu-y r-ifSrj5i«i-'5C irtifc^o 
[0 0 0 5] 

;ib;fx7tSKSS. mz^l^<DmW<om^\z^B,^^\fz 

^^§S^^L;!i^O Hevea brasiliensis ^^.U^^ Manihot 
esculenta/l-bifbno ( S ) - t K n Jf^ h y y T 
— lfi::fe*-f^ (S)-t: Kn^->^ h y vuy T— if(rSt 

ky) T ^ yi^aSi SXIi-^ix)^>±^. ^nJ:'9t^:^^ 
</^l^ (less bulky) T ^ y J: o # 5 

r A:^#ft<!ri-^. Jiffi ( S )- 1 Kn if -Vri h y yi. y r 

—^\zm-t^o 

[0 0 0 61 T^^PJtr J:<)HNL(i. Hevea brasi liens 
is (HbHNL) Xlz Manihotesculenta (MeHN 

L) (s)-HNL s o^Sftrfot). ::nii*im;tTMi^ 

m^k^fz^^^. fztX.\t\i^'^T^<::^ V y ^(Pichia pa 
storis) . -y- :y;^7 c3-^^ir>^-lr U C^T^(Saccharom 
yces cerevisiae) XH:^flSM (Escherichia coli)X>^"E> 

t f/^xt ^ (WO 97/03204) <, 

[0 0 0 7] r^T^:^-^. {ifg^i--<^ffii$;iHNL s (1. 
— f (J-gJ 19 O b 4XT I ^ ^ (truncated) K?lJ ^ L T I ^ T 

[0 0 0 8] ^mi^\t. r§+i^^'D(i^Qi^7Kt4^^>'-t^ 
/I- 5: ^ L -5 ^ n b ^7:^ r ^ y i§o ^tt $ i\fz ie^'J ^ i" 

[0 0 0 9] Z(D^^. m^(0±^\.^T i /mB^x^t 

i^T^ yigaS(::B#m;t6no. 
[0 0 1 0] :A:#l^T ^ yigJSSct LT h y r*h 77 
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[ 0 0 1 1 1 i# (I $t ^ L < (4 , H b H N L 3^ t4M e H N 
L(7:>^±^J:Sino:>itLmi 2 8 CO bUy^byT^y^Ty:^ 

[0012] y^mmizx^HNL s Sr. mm:^xi\im$ 

HTt'^^tt^. fzt:^\t Pichiapastoris, Saccharomyces 
cerevisiaeXnXmm'PX. fci:;ttf M. Hasslacher 

J. Biol. Cheni. 1996, 271, 5884Xf^ Wajant. H, 10 
Pfizenmaier, K. 1996, J. Biol. Chein. 25830-248 

^^^m^^y h (Quick Change Site-Directed Mutage 

nesis Kit ) (Stratagene) ^ 'XM^m^^itmt 

• — ^>^^'' X (Stratagene Cloning System 
s). La Jolla, CA (^11) J: o TTfi.lS ^ ixT V ^ 20 

[0 0 1 3] ^#bi^fcHNL s ^Sm}fe> TtchxJfWaj 
ant, H. Pfizenmaier. K, , J. BiolChein. 1996, 25830- 

25834 tmm\znni'^. 

[0 0 14] *^^0^OHNL s (i. fif5}5K?*Ti:ii:bLT<S 
I 0 0 1 5 1 ^!§0^OHN L s 1t{w^iTOjK;5^U^^^# 
[0 0 16] :icol?^. mmkr ^i^y" K{t^^i?.T-2- 30 

2 ofli^w-r^iafDxii^iafDco. ^^^Kt^xdJi^KT^^ 

[0 0 17] it#tr$f^L<fl. i^^/?.^4- 1 SfB^W 

[0 0 18] mmtm-cf^m^r^i'^^^ vn. w^^n 

[0 0 1 9] ig^^ifliteSgT/UT^'b: Kir LT. 

.-^di^f-^/u^ ^y^-j-ju, y'u /<-j-/u^ 

[0 0 2 0] mm^si^mkJLn^y-^^mmwtL 

T. fzt ^It^yy^T i\^'T\c VlL\t.W^kzm.^^Mz^ 

t: H\ 4- :7/U:tP-3- 7:^1 / ^ '>-<>^XT/U'r* t: h\ 
2- ^ n d^v-XT^L-t t K. 2- h n-^^^XT/Ux 



[0 0 2 1 ] ^C0SKSr*l§W<7:>HN L s O^^Ti^^x 
[0 0 2 2 ] m^^U'-yr=^ K-f— (i. i>T WtTK " 
R, R: C (OH)(CN} I 

[0 0 2 3 ] ^ ncj^T. Ri au^'R. itteSil^ilLL 

x7mxmm^(om\\:7^mmm^^^^fj^'x\^R: 

R: H-Jt{r:^Coi:^3gJ?.-f-4XI^5(@?r^i-oT/U:3e 
mtCO^Ri Slc/R-: lif^Pti-7K^&' 

m^mm&xh^o Ri s.d'^R: iii^^i^^i --afHSr 

[0 0 2 4] i^T^KSKi— Sr. ct o TSS 

mir^ztr^x^^o v/T/ t: Ky V. #4::ri? h^v- 

[0 0 2 5] v-T'^itPkm (HCN) . KCN, NaC 
NXilTir h :/>-r / e Ky i/T::^ K£ K-^-*<!: 

■mm'r^<Df)m{zfyf'^L\^\. 

[0 0 2 6 ] Z(Dm^^. i^T>'it7i^m^^<^&. titK. 

BtL. 4^K-^(D LTXii^S?^;t^fcff^r-S:i^^?^'g' 
^^(c^]Dxo r t hx^ 
[0 0 2 7] RJt^^^mfU. 7KtttS3l{3:2- fSC^^^T^i^ 

[0.0 2 8] {£ffl$ao7Mtffi(i. *:^P^cOHNL^$ 

^i- 5 7X?§?sx fiitaj??^ x^^o z(Dmmx i±mmm t 
Lxit. h y "y-^itsns. y >m^mmm^ 

[0 0 2 9] mm^^-h^mm^nmi^. 7Ktm\^Lfj:^- 

7K^-'efcoTj:< . z^xitm^izx ^9 ^^^^'^it^ntz 

T'fcoTJ:V\ y ^^/U- t - Xf^^!/^ — x^i/. (MT B 

E) . v-V y Xn t'/l-^ — T^/U, ixX^/l/:=ti — T^ /Uj^^i 

l^lg /ux <b <^ fL'g^if:^ <^ /^^^ ^-^m -t^(0 fj> 

[0 0 3 0] ZCOm^. .^IgS^cDHNL s ^*t«#f/^^il 

-^v'Uv^B i^^XMt^ir^z t hX^ i., 
[0 0 3 1] 

m 1 ] (lie 1 2 8 -C'^S ^iXfcH b H N L c7:>M^o 
[0 0 3 2] #^^^1$^^ Quik Change ' " Site-Direc 
ted Mutagenesis Kit (Sti-atageneCloning Systems, La 
Jolla. CA, USA) ^m\^'Xm^ir^, HNLfcAySW 



[0 0 3 3] i^:^"^ h^^Z<DBd^<Dfzl!b 

W128AFOR: 5' 
W128AREV: 5' 
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a) S^m^Wl 2 8 ASrM^i-^fc^tr : 
[ 0 0 3 4 1 

GCTCATGGAGGTGTTICCfifiACfiCAAAAGACACCACG 3' 
CQTSGTGTCTT TTGCGTCCGGA AACACCTCCCATGAGC 3' 

[iE?'J«l 



[0 0 3 51 b) 2 SFSrSi-f-^fcis^tl : 

[0 0 3 6] 

W128FF0R: 5' GCTCATGGAGGTGTTICCSafiACriCAAAGACACCACG 3* 
W128FREV: 5' cCTGOrGTCTTTfiAAGTCCGGAAACACCTCCCATGAGC 3" 



[0 0 3 7] Hevea brasiliensis hnlWi^^(D c DN A 

^Wi-^inait;t^'^^ ^ Kp HNL 1 0 4 ^^mm^R 

&Z7C4-t^m^t LX^mir^i^Usmid preparation i 
nanalogy with Hasslacher ^. 1996 J. Biol. Chem. 2 

71. 5884)o d:^^X^Ii^ixti'7'y:^^yxiKmm^m 
K^^-To [Epicurian Coli (^m^W) XLl Lajolla, 
CA. o 

[0 0 3 8 1 t^l/^T'>^^;^ ^ KDNA4'lKo;&^coff0® 

iLWt^tzdb{zRamt.^j:\^'^m^*^h n 1 m.B'r(Di&co 
?ii55^z^gA$n^^tgti^»l*T'^5 J: Im 1 c 

DN A(DmMX^lW:^mizn-t.. 
[0 0 3 9] *^cO^^^$n)tHNL^=i— Ki-^^^ 

— pH I L- D 2C0DN Adnvitrogen Corporation, C 
arlsbad, CA. CJIj^-T'S, CO D N A Ec o R 1 30 

xM^mt^n. Tfvtf ^) 7r^:^yT ^—^xm.^^:^^^ v 

ft^nrv^-So ZCDm.i^:tDNAXi^mmSVRE 
g^pg^) (Stratagene clonong Systems. Lajolla, CA. 

[004 0] -7=7:^^ KDNA^(> 
Kl^i^f*//^?>S*L. »JPS:3i>' K5^^ ur— tfN d e I 
^Ml^X p H I L- 0 2 0 aoxl y o ^— — tZ^-f"^ 

hnl c DN ACO#^E&t>' (Xii) Sdf^ (-ol ^Tf^-< o.. 
[0 0 4 1 1 ^ D — ^ KDNA^Sy 

Psn^'No t ixi^mti. »i\^'xmn.mu^t^(e\ect 40 

rotransforination) {ZX^X Pichia pastoris ftG S 

LS^($co*>i^{C^^L'Ci^«i-<)o w^O^J^jgl^:. Pichia 
^^^y hdnvitrogen Corporation, Carlsbad, CA, 

tks) %:m\.-^mmm^^zt$'^^nx\.^<>mmtmmi.z 50 



tT^iX^o Pichia pastoris i><-^<7:) h n 1 cDN 
A(7^ffiiA^&(J^2o0^^ft^^twi|tSg:mc7:'#i5E^s P 
CRi^zX-^xm^l^^xtzDNAyy^';^ V h^rlE^Ui-^ 
r <!: Iw J:oTftA>^i6'6o Ausubel ^. Current Protocol 
sin Molecular Biology, Vols. 1-3. Greene Publishin 
g Associates J^Xf Wi ley-Intersc ience, .3. — 3 — :^ , 
1995. tCtfi«$H7t^ft^;^t^T*g6$tt^ifefef^D 

NAJl. PCRtc>t*i-5ttSt tTtS:35:o. PCRyy 

[ffi^y^] 

PP5AOX1 B' GACTGGTTCCAATTGACAAGC 3' 
PP3AOX1 6* GCAAATGGCATTCTGACATCC 3* 

PP5A0X1 5' GACTGGTTCCAATTGACA.^GC 3' 
PP3A0X1 5' GCAAATGGCATTCTGACATCC 3' 
m^W^mmL. ^m^flfzH]<iLtzA^6n^ Hasslao 
her 1997. Protein Expression and Purification. 

11, ei~7uzt^w:^nx\^'^mi.zmm\^. mm-r^. 

[0 0 4 2] ^m^^^ y^i'^^l^i^'^^ h- iKIg^S 
^^^yh (Stratagene CloningSystems, Lajolla, C 
h,7^m) ^ffiV^T p Q E 4- M e HN L w t t3g:;i^o 

Z(Ofzl^iiZ2m(DmWyy^'^ ZixitM e HN L 

<D^ ^ U:^^ K 3 8 3 - 4 3 5 (5' AAG CTT TTG GAG T 
CG TTT CCT GAG GCG AGA GAC ACA GAG TAT TTT ACGTTC 

AC 3')izffi^L. mm(D^^ iTmyA) sr^*i"o— 

— Pfu DNA^Ky ;^ 7— fe'^fflV^-C#ft L. ^ 

SrT 7 DN A^^t/fi^^^-r i^(Pharmacia) ^fflt^T Sange 
r ^(1977) Proc. Natl. Acad. Sci. 74, 5463-54 

67 tmmi^z^it^nfz9^mi^zx^siW7^m{zx^x 

[fffjs] (s)-3- :7 j^y ^v'--<>'Xr ^^-r-"^ Kc^ry 

[0 0 4 3 1 {S)-3-'7^/ ^iz-O'Xr/UT-'e K'>T 
ytKU^^ (PBAC) m- ar^>^<:yXr>'U 
X t K ( P B A) 10 Xlt 5 mm o 1 ^'^r i: H C N- 1 
4. 4Xii7. 7 mm o I i t- y^/l^y f-^U-^— 
y^^u CMTBE) ^X\ Umi 2 8t^ry=^>xmt^^ 
KTl^^Me HNL Wl 2 8 A XIXTfi}^;tiVl e HN L 



